Trinomys is a genus of terrestrial spiny rats from the Atlantic Forest, and three species occur in the state of Espírito Santo, eastern Brazil: T. gratiosus, T. paratus, and T. setosus. The levels of morphological variation within and among these species are virtually unknown, and their geographic ranges have not been properly assessed. These three species are externally very similar, hampering their identification in surveys and ecological studies that are not based on voucher specimens. We evaluated 162 specimens of Trinomys spp. from eastern Brazil, especially from the state of Espírito Santo, and used data from skulls, skins, and bacula to examine morphological variation and its taxonomic implications. We found extensive morphological variation in the skins and skulls even when diagnostic characters were examined, such as the number of dental lophs and bones contributing to the postorbital process. We also found variation in bacular shape among and within species, including polymorphism among individuals from the same population. The geographic range of each species in Espírito Santo was well defined: T. setosus occurred on the left (north) bank of the Doce River, and the other two species, T. gratiosus and T. paratus, occurred on the right (south) bank of this river; however, T. gratiosus was found at altitudes above 500 m, whereas T. paratus occurred below 580 m. Despite difficulties in species identification, the results of morphological and morphometric analyses are compatible with the current classification of these three species. In addition, the level of morphological variation found in specimens identified as T. g. panema-including types-falls within the range of T. g. gratiosus, confirming the taxonomic status of the former as a junior synonym of the latter.
Introduction
Trinomys Thomas is a rodent genus of terrestrial spiny rat mainly associated with the Atlantic Forest of eastern Brazil (Attias et al. 2009 ). Trinomys was described by Thomas (1921) as a subgenus of Proechimys J. A. Allen restricted to eastern Brazil, whereas Proechimys (Proechimys) comprised species from Central America, throughout the Amazonia, and in the Cerrado of central Brazil. Moojen (1948) reviewed the genus Proechimys and maintained Trinomys as a subgenus, but Lara et al. (1996) and Lara & Patton (2000) considered Trinomys as a full genus because it did not form a monophyletic group with Proechimys in molecular phylogenetic analyses. Furthermore, Trinomys has dental characters supporting its monophyly and distinctiveness (Carvalho & Salles 2004) . Several important studies addressing intraspecific variation (Pessôa & Reis 1994; Pessôa et al. 1996; Pessôa & Strauss 1999) , geographic distribution (Attias et al. 2009 ) and the description of new species (Pessôa et al. 1992; Pessôa & Reis 1993; Lara et al. 2002) have been published. Lara & Patton (2000) studied the evolutionary relationships of Trinomys species and proposed taxonomic changes based on a molecular phylogeny, and IackXimenes (2005) examined type specimens, analysed morphological variation, and suggested taxonomic adjustments. Here we followed Pessôa et al. (2015) , who considered both Lara & Patton (2000) and Iack-Ximenes (2005) in their taxonomic arrangement of Trinomys species. Pessôa et al. (2015) indicated three Trinomys species occurring in the state of Espírito Santo: Trinomys gratiosus (Moojen), Trinomys paratus (Moojen), and Trinomys setosus (Desmarest). Trinomys gratiosus and T. setosus are polytypic, and the subspecies Trinomys gratiosus gratiosus (Moojen) and Trinomys setosus setosus
The absence of Trinomys in areas above 1300 metres (Bonvicino et al. 1997 , Geise et al. 2004 Attias et al. 2009 ) indicates a low tolerance to the lower temperatures that occur in these areas. Another observation that supports this idea is the low abundance of Trinomys in the subtropical areas of southern Brazil; the southernmost occurrence of this genus was recorded at a latitude of 25° south in the state of Paraná (Cerboncini et al. 2014) .
Conclusions
Morphological variation across multivariate space allowed us to confirm the occurrence of three species of Trinomys in the state of Espírito Santo: T. g. gratiosus, T. paratus e T. s. setosus. These species can be differentiated in the field using external morphological characters, and their geographic distribution in the state of Espírito Santo has clear limits. Trinomys g. gratiosus occurs only in areas above 500 meters and to the south of the Doce River. Trinomys s. setosus and T. paratus are often found in the lowlands, but T. s. setosus is distributed only to the north of the Doce River while T. paratus is found to the south of that river.
We found no evidence of sexual dimorphism in skull morphometry of T. paratus. The morphological characters of T. g. panema fall within the variation detected in T. g. gratiosus, corroborating that the former is a junior synonym of the latter. Some of diagnostic characters of these three species of Trinomys reported in the literature are polymorphic, and a set of morphological characters is necessary for species level identification.
There are at least three forms of baculum for each species of Trinomys analysed, indicating the high diversity of this structure and its failure as a source of diagnostic features. Part of the morphological variation (e.g., bullar size, coronoid and articular processes of mandible, glans penis) is coherent with the basal phylogenetic relationships of the species in the genus. Topography and possibly rivers influenced the diversification and distribution of Trinomys species in the state of Espírito Santo. There is still need to review the validity of some subspecies and species in the genus to determine its true diversity, and to refine our knowledge about its distribution and evolution.
